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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  reconmended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic/  hydrologic,  geologic,  geotechnie,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  4 Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 


'Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 


measures. 


SECURITY  CLASSIFICATION  OF  THIS  PAOC  (Whmn  Dmtm  Enfr+4) 


REPORT  DOCUMENTATION  PAGE 


I.  REPORT  NUMBER 

VA  13901  


4.  TITLE  (and  Subtill  •) 

Phase  I Inspection  Report 
National  Dam  Safety  Program 
Dry  Run  No.  102 
Page  County,  Virginia 


7.  AUTHORfi.) 

Michael  Baker,  Jr.,  Inc.  - Michael  Baker  III 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


1.  RECIPIENT'S  CATALOG  NUMBER 


S.  TYPE  OP  REPORT  * PERIOD  COVEREO 


Final 


«.  PERFORMING  ORG.  REPORT  NUMBER 


CONTRACT  OR  GRANT  NUMBERfaJ 

M.G.  - DACW  65-78-D-0016 


».  PERFORMING  ORGANIZATION  NAME  AND  AOORESS 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  * WORK  UNIT  NUMBERS 


II.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

0.  S.  Army  Engineering  District,  Norfolk 
803  Front  Street 


12.  REPORT  date 

February  1979 


IS.  NUMBER  OF  PAGES 


ME  A AODRESSff/  ham  Controlling  Olll co)  IS.  SECURITY  CLASS,  (at  thlo  r apart) 

Unclassified 


IS.  DISTRIBUTION  STATEMENT  (ol  thlo  Xapor t) 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (ol  tho  oboUool  amtarad  In  Black  20,  II  dttfarant  ham  Raport) 


IS.  SUPPLEMENTARY  NOTES 

Copies  are  obtainable  from  National  Technical  Information  Service, 
Springfield,  Virginia  22151 


IS.  KEY  WOROS  (Contlnva  on  raaatoo  oldo  II  noeoooarr  and  Idonttty  hr  block  numbor) 

Dams  - VA 

National  Dam  Safety  Program  Phase  I 
Dam  Safety 

nanA/i  H nn 


20.  ABSTRACT  fC—rtw  rm  raaarao  a*+  It  noooomoor  ■<  tdontltr  bf  block 


(See  reverse  side) 


Eomow  OP  I NOV  BS  IS  OBSOLETE 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whan 


PREFACE 


This  report  is  prepared  tinder  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
O.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
( flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a storm  event,  a finding 
that  a spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a highly  inadequate  condi- 
tion. The  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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NAME  OF  DAM:  DRY  RUN  NO.  102 
PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Dry  Run  No.  102 
State:  Virginia 
County:  Page 
Stream:  Dry  Run 

Date  of  Inspection:  15  November  1978 


BRIEF  ASSESSMENT  OF  DAM 


Dry  Rim  Dam  No.  102  is  an  earth  dam  approximately  81  feet 
high  and  830  feet  long.  The  dam  is  privately  owned  by 
E.  Miller  and  Austin  Judd,  and  is  maintained  by  the  Town  of 
Luray,  Virginia.  The  U.S.  Soil  Conservation  Service  designed 
the  dam.  The  visual  inspection  and  review  of  as-built 
drawings  indicate  no  serious  deficiencies  requiring  emergency 
attention. 


The  spillway  will  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  A stability  analysis  was  not 
available;  however,  no  evidence  of  distress  due  to  slope- 
stability  problems  or  seepage  was  observed. 


Filling  and  reseeding  of  the  tire  tracks  on  the  embankment 
should  be  completed  without  delay  to  prevent  erosion.  Also, 
some  means  of  restricting  access  to  the  embankment  by 
vehicular  traffic  should  be  considered.  If  restricting 
vehicular  traffic  is  not  possible,  a means  of  protecting  the 
embankment  against  erosion  should  be  implemented.  Recom- 
mended remedial  measures  to  be  scheduled  during  the  annual 
maintenance  inspection  program  are  to:  repair  bare  areas 
on  the  embankment,  cut  all  tree  growth  on  the  embankment  and 
rock  toe  drains,  and  install  a staff  gage. 

Original  signed  by; 


MICHAEL  BAKER,  JR.,  INC. 


Michael  Baker,  III,  P.E 
Chairman  of  the  Board  and 
Chief  Executive  Officer 


SUBMITTED:  JAMES  A.  WALSH 

James,  A.  Walsh 
Chief,  Design  Branch 

Original  signed  by, 
g.twrc  M.  GOODWIN 


COMMENDED: 
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APPROVED:  Douglas  L.  Haller, 

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 

Date:  FEB  1 4 1979 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  DRY  RUN  NO.  102  ID#  VA  13901 

SECTION  1 - PROJECT  INFORMATION 


1.1  General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inpsection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams  I The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a potential  hazard  to  human  life  or  property. 


. 


1 . 2  Description  of  Project 


1.2.1  Description  of  Dam  and  Appurtenances:  Dry 
Run  Dam  No.  102  (Morning  Star  Lake)  is  a 
zoned  earthfill  dam,  approximately  81  feet 
high  and  830  feet  long.  Seepage  control  is 
provided  by  a cutoff  trench  and  an  impervious 
core.  An  abutment  drain  is  located  in  the 
left  abutment  area.  A 10  foot  berm  is  located 
at  the  upstream  toe  of  the  dam  at  normal  pool 
elevation. 


. ie  approximately  200  foot  wide  emergency 
spillway  is  a vegetated  side-channel  spillway 
with  a crest  elevation  of  1440.0  feet  M.S.L. 

The  principal  spillway  is  a drop-inlet  structure 
consisting  of  a reinforced  concrete  riser,  a 
36  inch  diameter  reinforced  concrete  water 
pipe  with  a 4.4  percent  slope  discharging 
into  a riprapped  stilling  basin  approximately 
60  foot  long  and  25  foot  wide.  The  reservoir 
is  used  for  flood  control  and  is  provided 
with  a low  flow  inlet  in  the  upstream  side  of 
the  riser  (invert  elevation  1409.5  feet  M.S.L. ). 
High  flow  inlets  are  located  on  either  side 
of  the  riser  and  have  a crest  elevation  of 
1428.1  feet  M.S.L.  The  reservoir  can  be 
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drained  using  the  36  inch  slide  gate,  with 
an  invert  elevation  of  1388.6  feet 
located  on  the  upstream  side  of  riser.  The 
plan  and  typical  sections  of  the  dam  are 
shown  on  Plates  1,  2 and  3. 

Location:  Dry  Run  Dam  No.  102  is  located  on 
Dry  Run  approximately  7.0  miles  southeast  of 
Luray,  Virginia  in  Page  County.  A Location 
Plan  is  included  in  this  report. 

Size  Classification:  The  maximum  height  of 
the  dam  is  8l  feet.  The  reservoir  volume  to 
the  top  of  the  dam  is  497  acre-feet.  There- 
fore, the  dam  is  in  the  "intermediate"  size 
category  as  defined  by  the  Recommended  Guide 
lines  for  Safety  Inspection  o 


Hazard  Classification:  Due  to  the  proximity 
of  the  Town  of  Luray,  Virginia  with  a popula- 
tion of  3800  and  the  homes  located  along  Dry 
Run  between  the  dam  and  Luray,  many  lives 
could  be  lost  in  the  event  of  failure  of  the 
dam.  Therefore,  the  dam  is  considered  in  the 
"high"  hazard  classification  as  defined  by 
Section  2.1.2  of  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams.  The  hazard 
classification  used  to  categorize  dams  is  a 
function  of  location  only  and  has  nothing  to 
do  with  its  stability  or  the  probability  of 
failure. 

Ownership : The  dam  is  privately  owned  by 
E.  Miller  and  Austin  Judd.  The  dam  is 
maintained  by  the  Town  of  Luray,  Page  County, 
Virginia  with  maintenance  assistance  from  the 
Shenandoah  Valley  Soil  and  Water  Conservation 
district  and  the  U.S.  Soil  Conservation 
Service  ( SCS ) . 

Purpose:  The  dam  is  used  for  flood  control 
within  the  Potomac  River  Basin. 

Design  and  Construction  History:  The  existing 
facility  was  designed  for  the  owner  by  the 
SCS  and  built  by  Wiley  Jackson  in  1969. 

Normal  Operational  Procedures : No  formal 
operational  procedures  are  followed  for  this 
dam  since  its  purpose  is  solely  for  flood 
control.  Normal  pool  elevation  of  1409.5  feet 
M.S.L.  is  maintained  by  an  orifice-type  inlet 
on  the  upstream  face  of  the  riser.  The 
principal  spillway  (riser  crest)  is  located 
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at  elevation  1428.1  feet  M.S.L.  with  excess 
flows  diverted  through  the  side-channel 
emergency  spillway  with  a crest  elevation  of 
1440.0  feet  M.S.L.  It  is  not  known  how  often 
the  36  inch  slide  gate  is  operated. 

1.3  Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  of  the  Dry 
Run  Dam  No.  102  is  2.08  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  flow  at 
the  dam  site  is  not  known.  However,  a land- 
owner  who  lives  just  downstream  of  the  dam 
stated  that  he  had  never  seen  water  in  the 
emergency  spillway.  He  did  report  that  the 
water  level  has  been  over  the  top  of  the 
riser. 

Principal  Spillway: 

Pool  level  at  emergency 

spillway  crest  218  c.f.s. 

Pool  level  at  top  of  dam  . . 232  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  . . 15,400  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  fol- 
lowing table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed  Length 

feet(a)  inches  feet 

Top  of  dam 

1448.7 

19.6 

497 

4.48 

1300 

Maximum  pool, 

design  surcharge 

1443 . 0 

17.9 

401 

3.61 

1200 

Emergency  spillway  crest 

1440.0 

16.60 

340 

3.06 

1100 

Principal  spillway  crest 

1428.1 

12.30 

174 

1.57 

900 

Normal  pool  (b) 

1409.5 

5.65 

25 

0.23 

600 

Streambed  at  centerline 
of  dam 

1368.0 

- 

- 

- 

- 

SECTION  2 - ENGINEERING  DATA 


2.1  Design:  The  design  data  reviewed  included  the  following: 

1)  As-built  drawings  indicating  plans,  elevations 
and  sections  of  the  dam  and  appurtenant 
structures.  Logs  of  test  borings  and  test 
pits  were  also  included  in  the  as-t  It 
drawings.  Plan  and  typical  sections  -s  taken 
from  the  as-built  drawings  are  included  as 
Plates  1,  2 and  3 in  Appendix  I. 

2 ) Hydrologic  and  hydraulic  data  including 
outlet  discharge  capacity,  reservoir  area  and 
storage  capacity,  and  hydrograph  and  routing 
determinations  for  the  principal  spillway, 
the  emergency  spillway,  and  the  freeboard 
hydrographs . 

3)  Annual  maintenance  inspection  reports  of  the 
previous  five  years  conducted  by  the  Town  of 
Luray  with  assistance  from  the  Shenandoah 
Valley  Soil  and  Water  Conservation  District 
and  the  regional  SCS  office  (see  Appendix  V). 

All  existing  data  has  been  filed  with  the  Norfolk 
District  for  future  reference. 

2 2 Construction:  The  dam,  constructed  by  Wiley  Jackson, 
was  completed  in  1969.  Construction  records  were  not 
available  for  this  inspection,  however,  as-built  plans 
were  reviewed  and  verified  in  the  field,  construction 
records  are  on  file  in  Washington,  District  of  Columbia. 

2.3  Operation:  There  are  no  formal  operating  procedures 
for  this  dam  because  it  is  a flood  control  dam.  It  is 
not  known  how  regularly  the  36  inch  slide  gate  is 
operated.  Annual  inspections  are  performed  by  the  Town 
of  Luray  with  assistance  from  the  Shenandoah  Valley 
Soil  and  Water  Conservation  District  and  the  SCS. 

2.4  Evaluation 

241  Design:  The  as-built  drawings  were  adequate 

for  a general  stability  assessment.  Stability 
calculations  were  not  available.  A study  of 
the  boring  records  and  field  observations 
indicates  no  evident  problems. 

The  as-built  drawings  were  verified  by  field 
measurements  taken  at  the  time  of  the  visual 
inspection. 


2.4.2 


l 


2.4.3 


i. 


— - 


— 


The  hydrologic  and  hydraulic  c*„’>  culations 
were  sufficient  to  assess  the  design  of  the 
dam. 


Construction:  No  construction  records  were 
available,  however,  the  as-built  drawings 
indicate  minor  modifications  that  were  made 
during  construction. 


Operation : Annual  inspection  reports  were 
available  for  review  and  are  included  in 
Appendix  V.  Operation  of  the  dam  is  considered 
adequate  for  the  purpose  served. 


SECTION  3 - VISUAL  INSPECTION 


3.1  Findings 


3.1.1 


3.1.2 


3.1.3 


3.1.4 


3.1.5 


General : The  field  inspection  was  conducted 
on  15  November  1978.  There  was  light  to 
heavy  rain  during  and  after  the  inspection. 

The  reservoir  was  at  normal  pool  elevation. 

The  dam  and  appurtenance  structures  were 
found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  The  problems  noted 
during  the  visual  inspection  are  considered 
to  be  relatively  minor  and  do  not  require 
immediate  remedial  treatment  except  for  the 
erosion  started  by  vehicle  traffic  on  the 
downstream  slope  (see  Photo  1).  The  significant 
deficiencies  are  described  briefly  in  the 
following  paragraphs.  The  complete  visual 
inspection  check  list  is  presented  in 
Appendix  III. 

Dam:  The  embankment  was  generally  in  good 
physical  condition.  No  cracks,  unusual 
movement,  sloughing,  excessively  deep  erosion 
or  seepage  was  observed  on  the  embankment  or 
abutments.  There  are  several  bare  areas 
namely:  vehicle  tracks  on  the  downstream 
slope  of  the  dam  and  spillway  slope,  a path 
on  the  upstream  slope  near  the  riser  (see 
Photo  2),  and  roadway  tracks  at  the  crest  on 
the  left  side.  There  are  scattered  dried  out 
patches  of  grass  and  wood  debris  in  the  lower 
20  feet  of  the  upstream  slope.  Small  trees 
and  brush  have  grown  in  the  rock  toe  drain 
and  rock  slope  gutters  (see  Photo  5). 

Appurtenant  Structures:  No  structural  defi- 
ciencies were  observed  ( see  Photo  3 ) . 

Reservoir  Area : No  serious  deficiencies  were 
observed  in  the  reservoir.  A staff  gage 
should  be  installed  to  monitor  reservoir 
elevations  above  normal  pool. 

Downstream  Channel:  The  stilling  basin  and 
outlet  channel  are  functioning  properly  and 
the  riprap  is  in  good  condition  (see  Photo  4). 
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3.2  Evaluation:  The  only  serious  deficiency  is  the  erosion 
in  the  tire  tracks  resulting  from  operation  of  vehicles 
on  the  downstream  slope  on  the  left  side  of  the  outlet 
works  (see  Photo  1).  Topsoil  should  be  placed  in  the 
bare  areas  and  planted  with  grass  seed.  The  access  for 
vehicles  should  be  blocked-off  to  prevent  this  problem 
from  re-occurring.  If  restriction  of  vehicular  traffic 
is  not  possible,  then  some  means  of  embankment  protection 
should  be  implemented. 

| 

t 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  Procedures : No  formal  operational  procedures  are  used 
for  Dry  Run  Dam  No.  102,  since  the  dam  is  used  as  a 
flood  control  structure.  The  reservoir  remains  at 
normal  pool  elevation  of  1409.5  feet  M.S.L.  and  has  an 
additional  30.5  feet  of  storage  to  the  crest  of  the 
emergency  spillway. 

4.2  Maintenance  of  Dam:  Annual  maintenance  inspections  are 
performed  by  the  Town  of  Luray  with  the  assistance  of 
the  Shenandoah  Valley  Soil  and  Conservation  District 
and  the  regional  SCS  office.  Copies  of  the  inspection 
reports  are  included  in  Appendix  V. 

4.3  Maintenance  of  Operating  Facilities;  The  dam  has  no 
operating  facilities  since  it  is  used  exclusively  for 
flood  control  and  flow  from  the  dam  is  automatic. 

4.4  Warning  Systems:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Considering  the  function  that  is  served  by 
the  operational  facility,  maintenance  is  considered 
adequate . 


SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Designi  The  normal  pool  (elevation  1409.5  feet  M.S.L.) 
maintained  by  a low  stage  orifice  (0.75  foot  high  by 
2.25  feet  long)  on  the  upstream  side  of  the  riser  was 
established  at  an  elevation  capable  of  storing  0.23 
watershed  inches  ( 100-year  sediment  pool ) . The  high 
stage  riser  crest  (elevation  1428.1  feet  M.S.L.)  was 
established  at  an  elevation  to  store  an  additional 

1 inch  of  floodwater  plus  0.34  inch  of  sediment  load. 

The  capacity  of  the  principal  spillway  (218  c.f.s.  with 
the  reservoir  level  at  the  emergency  spillway  crest) 
was  established  by  consideration  of  the  following 
factors : 

1)  The  capability  of  evacuating  the  flood  storage 
space  within  a reasonable  time  (+  10  days). 

2)  Not  passing  damaging  flows  downstream. 

3)  The  capability  of  the  reservoir  to  store  the 
f loodwaters . 

The  crest  elevation  of  the  emergency  spillway  was 
established  at  the  elevation  required  to  store  the  100- 
year,  10-day  rainfall.  The  elevation  of  the  top  of  dam 
(elevation  1448.7  feet  M.S.L.)  was  established  by  the 
maximum  elevation  reached  in  passing  the  freeboard 
hydrograph.  The  freeboard  hydrograph  is  that  computed 
from  rainfall  comparable  to  Probable  Maximum  Precipitation 
(PMP ) as  used  by  the  Corps  of  Engineers  and  is  therefore 
comparable  to  the  Probable  Maximum  Flood  (PMF). 

5.2  Hydrologic  Records:  No  rainfall  data  or  stream  flow 
records  were  available. 

5.3  Flood  Experience:  No  exact  high  water  marks  or  dates 
were  available.  However,  a local  landowner  indicated 
that  the  reservoir  has  risen  above  the  riser  crest  in 
the  past. 


5.4  Flood  Potential:  Design  features  of  the  dam  and  reser- 
voir  were  established  by  the  SCS  by  routing  various 
hydrographs  as  noted  in  paragraph  5.1. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 
Normal  flows  are  maintained  by  the  low  stage  orifice  in 
the  riser  with  crest  elevation  1409.5  feet  M.S.L.  and 
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the  high  stage  inlet  with  a crest  of  1428.1  feet  N.S.L. 
Water  entering  these  inlets  flows  through  the  dam  in  a 
36  inch  diameter  reinforced  concrete  conduit.  Water 
also  flows  past  the  dam  through  an  ungated,  vegetated, 
side-channel  emergency  spillway  in  the  event  water  in 
the  reservoir  rises  above  an  elevation  of  1440.0  feet 
M.S.L. 

Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity,  and  hydrograph  and  routing  determinations 
were  obtained  from  reports  and  computations  furnished 
by  the  SCS.  The  routing  of  the  emergency  and  freeboard 
hydrographs  begem  with  the  reservoir  level  at  normal 
pool. 

5.6  Overtopping  Potential : The  probable  rise  in  the  reser- 
voir  and  other  pertinent  information  on  the  reservoir 
performance  in  various  hydrographs  is  shown  in  the 
following  table: 

TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydrograph 

Principal  Emergency  Free- 

Spillway  Spillway  board 

Item  Normal  (a)  (b) 


Peak  flow,  c.f.s. 

Inflow 

Outflow 

Peak  elev.,  ft.  M.S.L.  1409.5 
Emergency  spillway 
(elev.  1440.0  ft.  M.S.L.) 

Depth  of  flow,  ft. 

Avg.  velocity,  f.p.s. 
Non-overflow  section 
(elev.  1448.7  ft.  M.S.L.) 

Depth  of  flow,  ft. 

Duration  of  over- 
topping, hrs. 

Avg.  velocity,  f.p.s. 
Tailwater  elev., 
ft.  M.S.L.  (c)  1367.0 


- 

5159 

16,180 

218 

3400 

15,670 

1428.1 

1443 . 5 

1448 . 7 

3.5 

8.7 

7.7 

12.8 

- 

- 

(a)  100-year,  10-day  volume  produces  the  most  conservatively 
large  indication  of  flood  control  storage  required.  Detailed 
discharge  hydrograph  was  not  determined. 

(b)  PMF  by  COE  standards. 

(c)  Tailwater  at  time  of  inspection. 
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5.7  Reservoir  Emptying  Potential:  The  time  to  drawdown  the 
reservoir  level  from  the  crest  of  the  emergency  spillway 
(discharge  of  218  c.f.s.)  to  the  crest  of  the  riser 
(discharge  of  38  c.f.s.)  is  about  12  hours.  The  time 

to  draw  the  reservoir  down  from  the  riser  crest  to  the 
low  stage  orifice  crest  is  approximately  5 days.  With 
the  36  inch  reservoir  drain  opened,  the  reservoir  can 
be  drained  from  normal  pool  to  elevation  1388.1  feet 
M.S.L.  in  about  2 hours.  Reservoir  drawdown  was 
estimated  neglecting  inflow. 

5.8  Evaluation;  Hydrologic  and  hydraulic  determinations  of 
the  project  as  prepared  by  the  SCS  appear  reasonable. 

The  reservoir  and  spillway  are  designed  to  pass  a flood 
essentially  equal  to  PMF  which  would  be  developed  under 
standards  used  by  the  Corps  of  Engineers.  The  project 
will  pass  the  PMF  without  overtopping  the  dam. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6 - DAM  STABILITY 
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6.1  Foundation  and  Abutments:  Records  of  borings  and  test 

pits  shown  on  the  as-built  drawings  were  used  to  determine 
the  foundation  conditions.  Field  observations  also 
indicated  the  soils  are  mostly  silty  sand  (10  to  30  feet 
deep)  with  gravel,  cobbles  and  boulders.  The  upper 
bedrock  is  primarily  speckled,  fractured,  hard  granodiorite 
of  the  Precambrian  Pedlar  Formation.  There  are  some 
thin  silt  seams  in  the  upper  weathered  zone  with  an 
occasional  pegmatite  and  small  voids  below.  The  cutoff 
trench  had  been  excavated  into  the  weathered  bedrock 
and  grouted  in  the  fracture  zones. 

The  deep  cut  for  the  spillway  was  excavated  into  silty 
sand  and  rock  fragments  with  a few  exposures  of  hard 
blocky  granodiorite. 


Stability  Analysis 


6.2.1  Visual  Observations:  No  tension  cracks  or 

other  evidence  of  movement  such  as  sloughing 
of  the  embankment  slopes  or  movement  at  or 
beyond  the  toe  were  noticed.  No  seepage  was 
observed  on  the  face  of  the  dam  or  at  the 
abutments.  Erosion  has  started  on  an  upstream 
path  and  tire  tracks  on  the  downstream  face. 
Small  trees  have  grown  between  the  rocks  in 
the  slope  gutters  and  rock  toe  drain. 


6.2.2  Design  Data;  No  stability  analyses  were 
available. 

6.2.3  Operating  Records;  Recent  annual  maintenance 
inspection  reports  included  in  Appendix  V 
have  called  for  cutting  small  trees,  a warning 
sign  at  principal  spillway  pipe,  and  treatment 
of  bare  vehicle  tracks. 

6.2.4  Post-Construction  Changes;  There  have  been 
no  known  post-construction  changes. 

6.2.5  Seismic  Stability.  Dry  Run  Dam  No.  102  is 
located  in  Seismic  Zone  2 and  is  considered 
to  have  no  hazard  from  earthquakes  according 
to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  provided  static  stability 
conditions  are  satisfactory  and  conventional 
safety  margins  exist. 


6.3 


Evaluation:  Since  no  stability  analyses  were  available, 
a detailed  stability  assessment  could  not  be  made. 

There  does  not  appear  to  be  any  adverse  condition  which 
affects  the  structural  stability  of  the  dam.  The  only 
deficiencies  observed  include  moderate  erosion  on  a 
path  and  in  vehicle  tracks,  and  scattered  growth  of 
small  trees  which  should  be  removed.  These  recurring 
items  have  been  noted  in  the  previous  annual  mainte- 
nance inspection  reports  after  which  some  remedial 
action  apparently  had  been  taken  in  the  past. 


SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


nam  Assessment:  The  dam,  as  designed,  will  prevent 
overtopping  under  PMF  conditions.  The  hydrologic 
and  hydraulic  data  available  were  sufficient  to  evaluate 
the  spillway  capacity.  No  evidence  of  seepage  or 
embankment  distress  were  observed  that  would  threaten 
the  intergity  of  the  dam.  Design  soils,  foundations, 
and  stability  reports  were  not  available  for  review. 

The  riam  is  generally  in  good  condition  with  the  exceptions 
of  the  maintenance  items  noted. 

Recommended  Remedial  Measures:  The  filling  and  reseeding 
of  the  tire  tracks  on  the  embankment  should  be  repaired 
without  delay  to  prevent  erosion.  Also,  some  means 
from  preventing  further  vehicular  traffic  on  the  embank- 
ments should  be  considered  immediately.  If  restricting 
vehicular  traffic  is  not  possible,  a means  of  protecting 
the  embankment  against  erosion  should  be  implemented. 

The  inspection  revealed  certain  maintenance  items 
listed  below  which  should  be  scheduled  during  the 
annual  maintenance  period. 

1)  Cut  all  tree  growth  on  embankment  and  rock 
toe  drains. 

2)  In  addition  to  areas  already  noted,  reseed 
all  bare  areas  on  the  embankment  including 
footpath  on  the  upstream  side. 

3)  A staff  gage  should  be  installed  to  monitor 
reservoir  elevations  above  normal  pool. 
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NAME  OF  DAM: 


DRY  RUN  NO.  102 


Plate  1:  Plan  of  Structual  Works 

Plate  2:  Plan-Profile  of  Principal  Spillway 
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Photo 

Photo 

Photo 

Photo 

Photo 

Note: 


1:  Eroded  Vehicular  Tracks  on  Downstream  Slope 
2:  Footpath  on  Upstream  Slope  (Near  Riser) 

3:  View  of  Riser  From  Upstream  Face  of  Dam 
4:  Outlet  Pipe  and  Stilling  Basin 
5:  Rock  Toe  on  Downstream  Side  of  Dam 
6:  Emergency  Spillway  and  Left  Abutment 

Photographs  were  taken  15  November  1978. 
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PHOTO  3.  View  of  Riser  From  Upstream  Face  of  Dam 


PHOTO  4.  Outlet  Pipe  and  Stilling  Basin 


PHOTO  5.  Rock  Toe  on  Downstream  Side  of  Dam 


Check  List 
Visual  Inspection 
Phase  1 


Sml  th Recorder 
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of  Da* « DRY  RUN  NO.  102 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS;  2.08  sq.ml. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  ; 1409. S ft.  M.S.L.  (25  ac.-ft.) 

ELEVATION  TOP  EMERGENCY  SPILLWAY  CREST 

(STORAGE  CAPACITY)  ; 1440.0  ft.  M.S.L.  (340  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1443.5  ft.  M.S.L. 

ELEVATION  TOP  DAM;  1448. Z ft.  M.S.L.  (settled) 

CREST:  Emergency  Spillway 

a.  Elevation  1440.0  ft.  M.S.L.  

b.  Type  Earth  side-channel  with  vegetative  cover  ~ ' 

c.  Width  ' 200  ft.  " 

d.  Length  350  ft.  total  (240  ft.  approach.  30  ft.  level  section.  

80  ft.  exit)  Z 

e . Location  Spillover  Outside  left  abutment 

f.  Number  and  Type  of  Gates  None ___ 

OUTLET  WORKS:  


a.  Type  Drop-Inlet  concrete jrlser 

b.  Location  Riser  in  reservoir  with  36  In.  diameter  reinforced 

, <?oncrqte  Qdti.gLp1pg , 

c.  Entrance  inverts  1409.5  ft.  M.S.L.  (normal  iwoLL 


l^o.  i IL.  n.  J.I-.  maei  ucaii 

d.  Exit  inverts  ft.  M.S.L.  (36  In.  diameter  oul 

tlet  pipe) 

e.  Emergency  draindown  facilities  reservoir  drain  1 

f36  In.  dlam. 

slide  gate) 


HYDROMETEOROLOGICAL  GAGES:  None  available 

a . Type  

b . Location 

c . Records  

MAXIMUM  NON- DAMAGING  DISCHARGE  Unknown 


Name  of  Dam:  DRY  RUN  NO.  102 

’ „ 
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APPENDIX  V 

ANNUAL  MAINTENANCE  INSPECTION  REPORTS 


REPORT  ON  ANNUAL  MAINTENANCE  INSPECTION  OF 
DRY  RUN  WATERSHED  HOOD  CONTROL  STRUCTURES 


The  Shenand  >ab  Vi  l ley  Soil  and  w ( 1 1-  r G.n-o  rv  it  i on  District  performed  their 
annual  inspection  nf  the  complet'd  flo<><)  wait  r retarding  structures  on  the 
Dry  Run  Waui*h*d,  in  Page  County,  Virginia  May  2 3,  1978.  The  structures 
inspected  were  tar-=  101  and  102.  District  Director  Arlis  Frymyer  performed 
the  insptititn  with  the  assistant  of  Don  Smith,  Luray  Town  Manager  and 
Sam  Linkenhoke i , District  Conservationist. 

The  results  >f  the  inspections  are  listed  below  as  agreed  to  maintenance 
items. 


Dam  101  (Lake  Arrowhead) 

1.  Remove  small  cedars  or.  downs  lope  of  dam. 

2.  Remove  brush  from  knoll  on  eastern  end  of  dam  and  spray 
undergrowth  with  brush  killer  and  oil. 

3.  Spray  and  remove  small  trees  on  drainage  ditches  in  the 
spill  way . 

U.  Replace  holts  on  walkway  structure. 

Dam  102  (i.ik<  Morning  Star) 

1.  Paint  a large  warning  iDANl.ER  KEEP  OUT)  on# he  exit  end 
of  the  principal  spillway  pipe. 


Dam. «ged  areas  on  Dan;  102,  as  a rt*ul.t  of  motor  vehicles,  had  been 
a pa  i r«  (I  ,nd  ipi.tared  in  excel  l*-nt  condition  with  seeding  and  planking. 


F rvmyer,  Di  ••ec  ’ or 


/ 


t»<  im Id  Smith,  Town  Manager 


Satiiue  I W. 
D i * i ' . r 


/-J  jJ&rJl  iJjAll. 


I inkenhoker, 
Conse  rvat i on i s t 
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IU2F0MC  OF  ANWAL  VJ03^3UCKR  IIBFCCTIMI  OF 
DKJf  Hill  TUTL.RT.IPD  flJCOD  CO'.iTBOL  STRICTURES 


The  Shenandoah  Valley  Soil  cad  Water  Conservation  District  performed  ;thoir 
ernual  inspection  of  tho  complotod  flood  wotor  retarding  structures  on  the 
DiZ"  F>;n  i.stcrahed,  in  T’ajo  County  Virginia  April  21,  19/7*  Tho  struotures 
inspected  were  da: is  101  said  102.  District  directors  Joyce  Bumor  and 
Clar>  opitlcr  porformod  tho  intnootion  with  tho  aosistonoe  of  Don  Smith, 

La  ray  Town  Inna^cr  and  Sam  Linhonhoher,  District  Conservationist* 

The  results  of  the  inspections  are  listed  bolovr  as  agreed  to  maintenance 

it  crus. 

Dr-..  101  (hake  Arrowhead) 

1.  Remove  brush  and  trees  from  tho  upstream  alone  of  dan  and  . 

paint  the  stuirps  with  Brush  Killer  and  oil. 

2.  Rorrove  the  oomnmn  mullein  (Varbaecum  thnpsus)  from  the  slopos 
of  the  dan  and  spillway  by  eithor  srubbinr,  or  spraying  with 
2t)',-V  mixed  in  common  determent. 

3.  Spray  tho  brush  on  the  slopos  of  tho  spillway  with  Brush-iiller. 

Install  a post  in  the  oxistinc  lano  wiiich  is  located  around 
tho  southern  cd^e  of  tho  lake  to  prohibit  vehioular  travol  on 
said  lane. 

5.  F.orove  all  downed  trees  tlwt  are  located  within  the  flood  pool 


r.-.i  1*2  (irho  l.o rains  Star) 

1.  Paint  a larco  warning  ( l'AUGER  K '-JP  CUT)  on  tho  exit  end  of  the 
principal  spillway  pipe. 

2.  Rctnve  ail  locust  sprouts  from  the  bach  side  of  tho  dam  end 
paint  the  stump 3 with  Brush-Kill or  and  fuel  oil. 


Clari:  Spitlcr,  l)j&6etor 

\ /?.a. 

1 ft  £- 


Jo^eo  Burner,  Director 

f'  . , ..  //  , 

( / ! > / r *— /•  / 

,A  ' s ' ■'  -<  ■ **-•  */  , ' <'<■> 

/ Donald  S*.  it!T,  iov.n  ana1;  •;* 


Dm  Bo. 

108  • 1* 

tom  Imik  Md  wills*  trees  tom  4m  ata  spUlaagr  md 
fatal  itop*  with  2t«9V  end  fuel  ell* 

2* 

lam  1*8  toe  fleodpool  area* 

9. 

total  <lfi  «a  Are  is  pipe  at  etllltac  peel  to  keep  people 
eat  ef  pipe*  Dancer,  Keep  (tat»  1MB  ef  tansy. 

Dm  Vo* 

101  - 1* 

Vto  leeaet  Md  willow  trees  from  dam  and  splllmy  and 
petal  stops  with  2U5T  sad  fuel  oU* 

2. 

lam  lave*  le*«  too  dm  and  aaterltae* 

This  report  is  00 

mrrii  ta» 

DZSTRi  Stmt*  Office  2 eye* 
Ant  Of  floe 
Lursy  field  Qttlmm 
Toro  of  limy 
Shenandoah  Talley  StaCD 


BheaaaAeah  tollogr  toll  aad  taler  AomhIIm  PUkrlal 
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SHENANDOAH  VALLEY  SOIL  ANO  WATER  CONSERVATION  DISTRICT 
REPORT  OF  ANNUAL  MAINTENANCE  INSPECTION  OF  WATERSHED  DAMS  IN 

DAY  RUN  WATERSHED  PROGRAM 

H»y  8,  1975 


' • t 


* ’ 

t-  „.t  ' - j 


<.  j * ,. 
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Inspection  of  the  d^pn  on  Dry  Run*  Page  County*  Virginia  Mat  made  May  8*  1975  * * . , rv' 
by  Clark  Spitlar*  Shahandoah  Valley  Soil  and  Water  Conservation  District  01  rsctort"^  s 
He  mss  assisted  by  ttanpsey  Stokes  and  Hayweed  Nichols  from  the  Town  of  Luray  "mtT. :‘J*A 
John  D.  Crist,  Soil  Conservation  Service.  "* 


The  following  corrections  ware" agreed  upon  by  all  parties  involved! 


: ty.yj 


Dan  No.  101  - 1.  All  snail  locust  on  dan  and  spillway  will  be  cut  and  sprayed 
with  245T  and  fuel  oil. 

2.  The  larger  logs  will  be  removed  from  the  dam  to  prevent  clogging 

of  spillway;  ; ^ . *- 

3.  Two  small  galled  areas  will  be  seeded  to  Ky.  3t  fescue  and  nulched 
wtth  straw. 


with  I45t  and  fuel  oil. 

Two  naall  gal  led  areas  will  be  seeded  to  Ky.  31  fescue  and  nuldu 
with  straw.  The  overhang  on  the  top  galled  area  will  be  knocked 
off  and  the  area  planted  to  locust  to  hold  the  sod  tn  place. 


This  report  is  concurred  by« 


Conservation  District  Director 


JohhJD.  Crist!  District  Conservationist* 
Cdbdervation  Service 


OISTRi  State  Office  2 cyt. 

Area  Office 
Luray  rield  Office 
Town  of  Luray 
Shenandoah  Valley  SDWCD 


SHENANDOAH  VAIUY  SCTl  AM  »»7*!P.  : ESVAVIOn  0*5r«iCT 

SS"ORT  or  ANNUrN.  MAIirVENANCE  IWaCTIOi*  OF  VATERSriES  0*MS  iN 


3h ! « and  Clark  Spittnr 
*4:.‘cf,r  Cant.^O’-ation  District 
Tiv-ti  of  Lurajr  and 
v*p  n*o act l on  tan* 


The  follow: r>:  conditions  >cra  re*  Ttarft 


e»! ; rK  en*i>-»  r a*  V 


(food  eef<ilr«o, 


•'-•■i'k  Sp*t:ar,  t*<re.  *•< 

Sli  d C-Y»J(.rV«i  V 


ay,  v!r*iin?a 


own  Mayor  of  Vyf*y7 


» 'iNatl'nit,  SCS 


.xl  iry  SSUCO 
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